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© Pyrazolopyrimidinone antianginal agents. 



© Compounds of the formula: 



CO 

in 
o 



CL 
LU 




(I) 



wherein R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; R 2 is H, Ci-C 6 alkyl optionally substituted 
by OH, C1-C3 alkoxy or C 3 -C 6 cycloalkyl, or Ci-C 3 perfluoroalkyl; R 3 is Ci-C& alkyl, C 3 -C 6 alkenyl, C3-C6 
alkynyl, C3-C7 cycloalkyl, C1-C6 perfluoroalkyl or (Cs-Ce cycloalkyl)Ci-C& alkyl; R 4 taken together with the 
nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, morpholino, or 4-N-(R 6 )-piperazinyl 
group; R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; R 6 is H, Ci-C b alkyl, (C1-C3 alkoxy) C 2 -C 6 
alkyl, hydroxy C 2 -C 6 alkyl, (R 7 R 8 N)C 2 -C6 alkyl, (R 7 R 8 NCO)Ci-C 6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 
R 7 and R 8 are each independently H, C1-C4 alkyl, (C1-C3 alkoxy)C 2 -C4 alkyl or hydroxy C 2 -C 4 alkyl; and 
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pharmaceutically acceptable salts thereof, are selective cGMP PDE inhibitors usetul in the treatment o. 
cardiovascular d.sorders such as angina, hypertension, heart failure and atherosclerosis. 
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This invention relates to a series of pyrazolo[4,3-d]pyrimidin-7-ones : which are potent and selective 
, inhibitors of cyclic guanosine S'.S'-monophosphate phosphodiesterase (cGMP PDE), having utility in a 
variety of therapeutic areas including the treatment of various cardiovascular disorders such as angina, 
hypertension, heart failure and atherosclerosis. 

5 The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic 
adenosine 3\5'-monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective 
PDE inhibition, cGMP levels are elevated, which in .turn can give rise to beneficial platelet antiaggregatory, 
anti-vasospastic and vasodilatory activity, as well as potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators. Thus the compounds' have utility in the treatment of a number 

70 of disorders, including stable, unstable and variant (Prinzmetal) angina, hypertension, congestive heart 
failure,, atherosclerosis, conditions of reduced blood vessel patency e.g. post-percutaneous transluminal 
coronary angioplasty (post-PTCA), peripheral vascular disease, stroke, bronchitis, chronic asthma, allergic 
asthma, allergic rhinitis, glaucoma, and diseases characterised by disorders of gut motility, e.g. irritable 
bowel syndrome (IBS). 

75 European patent application EP-A-0201188 discloses certain pyrazolo[4,3-d]pyrimidin-7-ones as ad- 
enosine receptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as 
heart failure or cardiac insufficiency. However these compounds are neither particularly potent PDE 
inhibitors, nor are they claimed to be selective inhibitors ol cGMP PDE. 
• The compounds of the present invention are of the formula (I): 

20 



25 




S0 o N R 4 



v 

wherein 

R 1 is H, Ci-Cs alkyl, Cs-Cb cycloalkyl or C1-C3 perfluoroalkyl; 
40 R 2 is H, C1-C6 alkyl optionally substituted by OH, C1-C3 alkoxy or C 3 -Cs cycloalkyl, or C1-C3 perfluoroalkyl; 
R 3 is Ci-C & alkyl, C 3 -C 6 alkenyl, C 3 -C& alkynyl, C 3 -C 7 cycloalkyl, Ci-C & perfluoroalkyl or (C 3 -C& cycloalkyl)- 
Ci-C 6 alkyl; 

R 4 taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino, 
morpholino, or 4-N-(R & )-piperazinyl group; 
45 R 5 is H, C1-C4 alkyl, Ci-C 3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, Ci-C 6 alkyl, (d-C 3 alkoxy) C 2 -C& alkyl, hydroxy C 2 -C 6 alkyl, (R 7 R 8 N)C 2 -C 6 alkyl, (R 7 R 8 NCO)Ci- 
C 6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; 

R 7 and R 8 are each independently H, C1-C4 alkyl, (Ci-C 3 alkoxy)C 2 -C4 alkyl or hydroxy C2-C4 alkyl; 

and pharmaceutical^ acceptable salts thereof. 
50 In the above definition, unless otherwise indicated, alkyl or perfluoroalkyl groups having three or more 

carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four or more 

carbon atoms, or alkoxy groups having three carbon atoms, may be straight or branched chain. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as 

enantiomers or diastereoisomers. The invention includes both mixtures and separate individual isomers. 
55 The compounds of formula (I) may also exist in tautomeric forms and the invention includes both 

mixtures and separate individual tautomers. 

Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are 

suitable for biological studies. 
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acid ^£TS? i V ? C 1 6 S £ °' COmpound£ °* ,ormula <0 -hich contain a basic centre are 
hvlh^ml f IT RharmaCeu,iCa "y accep,able Examples include the hydrochloride. 

? ° r P 6 ' Ph ° SPha,e ° r hydr ° 9en ph0Sphate ' ace,a,e - ci,ra,e - ,u ™' a > a . 9'u- 
cona.e, lactate, maleate, succinate and tartrate salts. Compounds of the formula (I) can also provide 

sz^sLssr me,al sa,ts - particuiar a,ka,i me,ai sa,,s ' wi,h — e — ^ - 

A preferred group of compounds of the formula (I) is that wherein R' is H, methyl or ethyl- * is C-C, 
TlTTl S , Sl ' tUted bV ° H ° r me,h ° Xy; RS iS Cj " C3 alkyl 0r al, V- R< ,ake " together wim the nitrogen 
SSffff ^ iJ H S r na r ^ ?T P J e,eS r PiPendin0 " 4 " N - ,Rt) **** ^ * is H > NR 7 R £ oi 

jrs^ c? - cs aikyi conr7rs csnr7re ° r c,nh)nr7r ■ a " d " a " d * 

n m ^| P 5 iC - Ul8r X Pre,6rred 9r ° UP 01 COmpounds 01 ,he ,or ™ la 0 ^ that where.n R' 1S methyl: R 2 is n- 
propy ; R- ,s ethyl, n-propyl or allyl; R< taken together with the nitrogen atom to which it is attached 
completes a 4-N.,R*> piperaziny. group; R 6 is H: and R^ is H, C,C 3 alky, or 2-hydroxyethT 
Especially preferred individual compounds of the invention include 

d]py Hmd^ 

pyrim ^ n e £° n ^ 

[4.3.^^ 

5-{2-ethoxy-5-[4- ( 2-hydroxyethyl)pipera 2 inylsulphony l]phenyl}- 1 -methyl-3-n-propyl- 1 .6-dihydro-7H- 
2b pyrazolo[4,3-djpyrimdin-7-one; umyaro /n 

1 ;methyl-5-I5-pi P era 2 inylsulphonyl)-2-n- P ropoxyphenyl]-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4 3-dl- 
gene?affo?mX.I) dS * ^ 9enera ' ,0rmL " a W ^ ^ * 3 C ° mp ° und °< ,he 
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(ID 



iTnmWitri' ^ R h a , r l aS PreVi ° US,y d6fined> and Y represents 3 ha, °9 en atom « Preferably a chlorine 
atom) with a compound of the general formula (III): wiiwme 




(III) 



wherein R 4 and R 5 are as previously defined. 

The reaction is generally carried out at room temperature, preferably in the presence of a solvent for 
example an a.kano. containing one to three carbon atoms, using an excess of (III) to scavenge the acS by- 
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product (HY) 



Compounds of the general lormula (II) may be prepared from compounds of the general formula (IV): 



70 




(IV) 



20 



2b 



30 



35 



i pin Ri R> and are as previously defined) by the application of known methods for the introduction 
Ts Zl >£j^v" "s previously definedl info an aromatic rmg ; tor example, when Y represents 
a chlorine atom by the action of chlorosulphonic acid at or near 0°C. , 

When RMs a group susceptible ,o removal under the ch,orosu.phony,at,on cond.t.ons, .a* * y a.d 
aroup can be ntroduced in the final stage ot the synthesis. Thus the phenol ot the genera. Jrmuta M 

horpin R 3 is H and R' and R? are as previously defined, which is obta,nable by Pd -mediated 
ZZcL 1 the O a.,y, anlgue as i.lusLed by Example 25. , ch.orosu.phony.ated to provide a 

ompou d o, the genera. Lmula (..), where.n Y is CI, * is H. and R- and R' are as ^^^^ 
StPr ic then reacted with the appropriate amine (III) to attord a compound o1 the genera, lormula (I), 

Ireln K H and R 1 , « « i*^ — T3 T^T^^X 

the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux 
^^01 the reaction mixture. Alternative.^ the a.ky.ation may be achieved under conventional 

' Mi, Tn n teCr; e0 o"h d e; 0n compounds o, formula (.V) which maybe incompatible with the ch.orosu, 
pho y. Son reaction conditions "e.g. those where.n K is hydroxy C,C 6 alky,, the J^*^* 
protected with an acyl group such as acetyl or benzoyl. Said protect.ng group .s subsequently emoved at 
ffS stage of Synthesis .under TT ^^^"^^^ 

JXSS^X analogues, i.e. compounds of the genera, formula (IV) 

Cs alkyl, followed by reaction of the crude product with the required am,ne (III), as .llustrated by Example 
48 ' Compounds of the general formula (IV) may be prepared from compounds of the genera, formula (V): 



40 



45 



50 





(v) 



(VI) 



55 



(wherein FV R* and R 3 are as previously defined) by the application of known cyclisation methods for 

py Sone hng formation. Thus'for example, the cyclisation may be effected by 

a toe such as sodium hydroxide or potassium carbonate, optionally in the presence of hydrogen perox,de, 



5 



EP 0 463 756 Al 



of n n .n? a M 0l ' W T Z di T 31 re " UX ,empera,u ' e « 0 ' 2 -"° ^vrs. Unde- these conditions the .elated nitrile 
t^\X) B '' * 35 PreVi0US ' y deJined ' 3,50 be emp '°* ed as ^ 

-1^^^ <' V > - .e Gained by 

JZ^wXSlT* (V) and (VI) may be prepared ,rom compounds of the 9eneral 



;o 



15 
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(VII) 

(VIII) 

(wherein FV and * are as previously defined) by reaction with a compounds ot general formula (IX): 

COY . 




(IX) 

(wherein R3 and Y are as previously defined). 

tPrJr^r* 0 " iS K 9enera " y Carried out usin 9 an e ^ess of (IX) in the presence of an excess of an aliphatic 
ternary amine such as tnethylamine to act as scavenger for the acid by-product (HY) optionally m the 
S^to SUCh 38 4 - dimeth y lamin °-PV^^ne, in an inert so.venfsuch as dLoZZrle at £ 

formul? nxTwhen* HT* ^ ■"!? amin0pyra20les of ,ormulae < VII > and (VIII), and the acy. ha.ides of 
formute (IX), when not commercially available, can be obtained by conventional synlhetic procedures in 

ZSSZXZZ*" ' r0m 3CCeSSible """» — ia ' S -^SST-S 

Certain of the compounds of the general formula (I), wherein R< taken together with the nitrogen atom 

vdTnn? ' S a H aChed COmP ' e,eS 3 "H***"** 9-up and R> is a? previously de i ed bu ^ 
hydrogen, may be prepared directly from the corresponding 4-N-unsubsti.uted piperazine analogue thatTs 

procedures ^ ^ f ° rmUla W * * ^ ap « « syletic 

o^tZV^rT" 5 ^ en,ire ' y conven,ional and appropriate reagents and conditions for their 
^"'i 6 ^Wished by reference to standard text books and to the examples provided 
hereafter. Alternatives and variations will also be evident to the person skilled in the art to enable all the 
compounds defined by formula (I) to be prepared. 

test me e thod 0 s 09iCal aCt '' Vi,ieS * *" C ° mp ° Unds 0< ,he present inven «°" vvere determined by the following 
Phosphodiesterase activity 

Compound affinities for cGMP and cAMP PDEs are assessed by determination of their IC 50 values (the 
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concentration of inhibitor required for 50% inhibition ol enzyme activity). The PDE enzymes are isolated 
from rabbit platelets and rat kidney, essentially by the method of W.J. Thompson et al. (Biochem. : 1971 10. 
311). The calcium/cal'modulin <Ca/Cam)-independent cGMP PDE and the cGMP~inhibited cAMP PDE 
enzymes are obtained Irom rabbit platelets whilst, of the four major PDE enzymes of the rat kidney : the 
5 Ca/CAM-dependent cGMP PDE (fraction I) is isolated. Assays are performed using a modification of the 
"batch" method of W.J. Thompson and M.M. Appleman (Biochem., 1979, 18 ; 5228). Results from these 
tests show that the compounds of the present invention are potent and selective inhibitors of both cGMP 
PDEs. 

70 Platelet antiaggregatory activity 



This is assessed by the determination of a compound's ability to inhibit platelet aggregation in vitro 
induced by platelet activating factor (PAF) : and to potentiate the platelet antiaggregatory action in vitro of 
activators of guanylate cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially 
75 by the method of J.F. Mustard et al. (Methods in EnzymoL 1989, 169, 3) and aggregation is determined 
using standard turbidimetric techniques as described by G.V.R. BornTX Physiol. (Lond) : 1962, 162, 67P. 

Antihypertensive activity 



20 This is assessed following intravenous or oral administration of a compound to spontaneously hyperten- 
sive rats. Blood pressure is recorded via a cannula implanted in the carotid artery of either conscious or 
anaesthetised animals. 

For administration to man in the curative or prophylactic treatment ol angina, hypertension or 
congestive heart failure, oral dosages of the compounds will generally be in the range of from 4-800 mg 

2t daily for an average adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules 
contain from 2-400 mg of active compound, in a suitable pharmaceutical^ acceptable vehicle or carrier^ for. 
administration in single or multiple doses, once or several times per day. Dosages for intravenous, buccal or 
sublingual administration will typically be within the range of from 1-400 mg per single dose as required. In 
practice the physician will determine the actual dosing regimen which wilf be most suitable for an individual 

30 patient and it will vary with the age, weight and response of the particular patient. The above dosages are 
exemplary of the average case but there can be individual instances in which higher or lower dosage 
ranges may be merited, and such are within the scope of this invention. 

For human use, the compounds of the formula (I) can be administered alone, but will generally be 
administered in admixture with a pharmaceutical carrier selected with regard to the intended route of 

35 administration and standard pharmaceutical practice. For example, they may be administered orally, 
buccally or sublingually, in the form of tablets containing excipients such as starch or lactose, or in capsules 
or ovules either alone or in admixture with excipients, or in the form of elixirs or suspensions containing 
flavouring or colouring agents. The compounds may also be injected parenterally, for example intra- 
venously, intramuscularly, subcutaneously or intracoronarily. For parenteral administration, they are best 

40 used in the form of a sterile aqueous solution which may contain other substances, for example enough 
salts or glucose to make the solution isotonic with blood. 

Thus in a further aspect the invention provides a pharmaceutical composition comprising a compound 
of the formula (I), or a pharmaceutical^ acceptable salt thereof, for use in medicine, particularly for the 
treatment of angina, hypertension or congestive heart failure, in a human being. 

45 The invention further includes the use of a compounds of the formula (I), or a pharmaceutical^ 
acceptable salt thereof, for the manufacture of a medicament for the treatment of stable, unstable and 
variant (Prinzmetal) angina, hypertension, congestive heart failure, athersclerosis, stroke, peripheral vascular 
disease, conditions of reduced blood vessel patency e.g. post-PTCA, chronic asthma, bronchitis, allergic 
asthma, allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS. 

so The preparation of the compounds of the invention will now be more particularly illustrated by reference 
to the following experimental Examples. The purity of the compounds was routinely monitored by thin layer 
chromatography (TLC) using Merck Kieselgel 60 F254 plates. 1 H-Nuclear magnetic resonance spectra were 
recorded using a Nicolet QE-300 spectrometer and were in all cases consistent with the proposed 
structures. 

55 

EXAMPLE 1 

1-Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester 



7 



EP 0 463 756 Al 



A mixture of 3-n-propylpyrazole-5-carboxylic acid ethyl este. (24.1 g. 0.132 mol) (prepared bv the 
method ofChem. P h;rm . Bull. 1984 . 3_2, 1568) and dime.hy, su.phate (i£, g, 0,33 mo.) Cheated * 
rLnnl t, m ' Xture was dissolved in dichloromethane and, the solution washed with sodium 

■ rn , ! ° r9an,C Ph9Se W3S SePara,ed ' dried ,M0S0 ' > and eva P° ra,ed **uum to give 

oil (20 4 a ^ 7 9 T To «r°T ""S ??' ^ 9> ' e ' U,in9 ^ dichlor °™' h ^ 9ave the product as a colourless 
oil (20.4 g, 79%). Rf 0.8 (silica; dichloromethane, methanol, acetic acid; 80:20:1). 

EXAMPLE 2 • 

10 l-Melhyl-3-n-propylpyrazole-5-carboxylic acid 

>Methy|.3-n-propy.pyra2ole-5-carboxylic acid ethyl ester ,20.2 g, 0.10 mol) was suspended in 6N 
aqueous sodium hydroxide solution (50 ml, 0.30 mol). The m.xture was. heated to 80 "C tor 2 hours then 
d ufed w„h water ,50 ml) and acidified with concentrated hydrochloric acid ,25 ml). Filtration gave the 

r H m n 3£ br ° Wn ayE,a,£ 023 9 ' 71%) < mp 150 " 154 ' C Found: C5 699: H.7.25: N1690 
C £ H 12 N ? 02 requires C : 57.13; H : 7.19: N ; 16.66%. 

EXAMPLE 3 

20 1-Melhy(-4-nitro-3-n-propylpyrazole-5-carboxyl ic acid 

oleum^iTmn "rn?? PylPyraZOle " 5 " C ! rbOXyl,C 3Cid ° 2 - 1 9 ' 0 072 m0l) Was added por1ionwise 10 s of 
oleum (13 ml) and I tum.ng n.tnc acd (11 ml), keeping the temperature below 60' C. After the addition the 

mixture was healed at 60 C overnight and then cooled to room temperature before being poured onto ice 

C^HS^^Tr^n n ' ,rOPyraZOle 35 3 Wh " e S °" d m 5 * 75% >' mp 1 ' 4 127 ' C - ZZ- 
.v! 1 N '? 942 - CeHuNsO* requires C ; 45.57; H.5.20; N. 19.71%. 

EXAMPLE 4 

30 l : Methyl-4-ni<ro-3-n-propylpyrazole-5-carboxamide 

,50 acid (11.3 g. 0.053 mol) was added to thion'yl chloride 

Z^l f h , Z T 9 m ' XtUre hea ' ed Und6r ref ' UX 10r 3 h0urs The reac,i0 " ™«™ -as then cooled and 

35 S Tf rem ° Ved bV eVaP0r3ti0n Und6r V3CUUm - The oil * fesidue — d *s°'^ in acetone 

35 (50 ml) and he solution caut.ously added to a mixture of ice (50 g) and concentrated aqueous ammonium 
hydroxide solution (50 ml). The precipitate was collected by filtration to provide the pyrazolecarboxamide as 

cZmZwAZ*' 76%) ' 141 " 143 ' C - F ° Und: C ' 4522; H ' 571: N ' 26 - 12 C bH-N 4 03 rCes 
40 EXAMPLE 5 

4-Amino-1-methyl-3-n-propylpyrazole-5-carboxamid e 

.5 m fl J "^y'-^jf^^-P^Py'Py^o'e-S-caVboxamide (3.45 g, 16.2 mmol) and stannous chloride dihydrate 
i ® ! 9 ' 81 mm0 ) SUSpended in ethano1 and «"e mixture heated under reflux for 2 hours. The resulting 
so u .on was cooled to room temperature, basified to pH 9 by the addition of 2N aqueous sodium hydroxide 

(MgSO<) and evaporated under vacuum. Trituration of the residue with ether gave the aminopyrazole as an 
50 ^74 ^; N S 3°0 75% 779, 94%) ' ^ 98 ' 101 & F ° Und: C ' 5284; N ' 30 38 ^H.N.O requ^ J f,52.73; 

EXAMPLE 6 



55 



4-(2-Ethoxybenzamido)-1-methyl-3-n-propylpyra2Qle-5-carboxamide 

„irrii SOlUt i 0 r ° f 2 - e f ,h ° Xyben20yl chloride <6- 1 9. 33.0 mmol) in dichloromethane (50 ml) was added to a 
stirred solution of 4-am.no-l-methyl-3-n-propylpyrazole-5-carboxamide (3.0 g, 16 4 mmol) 4- 
dimethylaminopyridine (0.02 g, 0.164 mmol) and triethylamine (3.34 g. 33.0 mmol) in dichloromethane (50 
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ml) at 0* C. The resulting mixture was allowed to warm to room temperature and stirred for a further 2 
, hours. The solvent was evaporated under vacuum, the residue dissolved in a 1 9:1 mixture of dich- 
loromethane and methanol (250 ml), and then the solution washed with' 1N hydrochloric acid (100 ml), dried 
(MgSCU) and evaporated under vacuum. The crude material was chromatographed on silica gel (200 g), 
5 eluting with a 97:3 mixture of dichloromethane and methanol, to give a pink solid; crystallisation from ethyl 
acetate-hexane gave the pyrazole-5-carboxamide as a pale pink solid (2.2 g, 40%.). m.p. 153-155* C. Found: 
' C61.66; K6.77; N,16.95. C 1 7H 2 ?N i 0 3 requires C.61.80; H,6.71 ; N, 16.96%. 

i ' * 

EXAMPLE 7 

io ~~ 

5-(2-E<thoxyphenyl)-1-methyl-3-n-propy!-1 .6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 



4- (2-Ethoxybenzamido)-l-methyl-3-n-propylpyrazole-5-cart)Oxamide .(223 g, 0.676 mol) was added por- 
tionwise to a solution of sodium hydroxide (54 g : 1.35 mol) and 30% hydrogen peroxide solution (224 ml) in 

75 water (2000 ml). Ethanol (700 ml) was added and the resulting mixture heated under reflux for 2.5 hours, 
cooled, then evaporated under vacuum. The resulting solid was treated with 2N hydrochloric acid (380 ml), 
with external cooling, and the mixture was extracted with dichloromethane (1 x 700 ml, 3 x 200 ml). The 
combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3 
x 400 ml) and brine (300 ml), then dried (Na?SO<) and evaporated under vacuum. 

20 Chromatography ol the residue on silica gel (1000 g) : using a methanol in dichloromethane elution 
gradient (0-1%), followed by trituration of the crude product with ether (300 ml), gave the title compound as 
a colourless solid (152.2 g. 72%), m.p. 143-146' C. Found: C.65.56: H.6.44: N,18.14. CwFboN^O? requires 
C.65.36; H.6.45; N.17:94% 

2t> EXAMPLE 8 

5-(5-Chlorosulphonyl-2-ethoxyphenyl)-l-methyl-3-n-propyl-l ,6-dihydro-7H-pyrazolo[4 : 3-d]pyrimidin-7-one 

5- (2-Ethoxyphenyl)-l -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (1 0.0 g,. 32.1 
30 'mmol) was" added portionwise to chlorosulphonic acid (20 ml) at 0 C under a nitrogen atmosphere. After 

being stirred overnight, the reaction solution was cautiously added to ice-water (150 ml) and the aqueous 
mixture extracted with a 9:1 mixture o1 dichloromethane and methanol (4 x 100 ml). The combined extracts 
were dried (Na2S04) and evaporated under vacuum to give the required sulphonyl chloride as a white solid 
(12.8 g, 97%), m.p. 179-181 ' C. Found: C.50.07; H.4.71; N,13.29. CwH^CIN^S requires C.49.70; H,4.66; 
35 N,13.64%. 

EXAMPLE 9 

5-[2-Ethoxy-5-(4-carbamoylpiperidinylsu!phony 
AO pyrimidin-7-one ~~ — — 



4-Carbamoylpiperidine (703 mg, 5.50 mmol) was added to a stirred suspension of 5-(5-chlorosulphonyl- 
2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (750 mg, 1.80 mmol) in 
ethanol (50 ml) at room temperature. The resulting mixture was stirred for 4 days before removing the 

45 solvent by evaporation under vacuum. The residue was dissolved in a 9:1 mixture of dichloromethane and 
methanol (100 ml) and the solution washed with saturated aqueous sodium carbonate solution (100 ml). The 
aqueous phase was further extracted with dichloromethane-methanol mixtures (3 x 100 ml) and all the 
organic fractions were combined, dried (MgSCU) and evaporated under vacuum to give a solid. Crystal- 
lisation from a mixture of methanol-dimethylformamide gave the title sulphonamide as an off-white solid 

so (446 mg, 49%), m.p. 274-276°C. Found: C.55.36; H.6.01; N.16.65. C2 3 H 2 9N 6 0sS requires C.55.08; H,5.83; 
N,16.75%. 

EXAMPLES 10-15 

55 The following compounds were prepared by the procedure of Example 9 using the appropriate amine. 
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% yield 


m.p. 
(°C) 


Analysis % 
(Theoretical in brackets) 
C H N 


20 












26 


10 


/ \ 

N MH 


51 


161-162 

■ 


54 ; 82 6.13 17.95 
(54.77 6.13 18.25) 


30 














11 




79 


194-196 


54,63 6.47 16.50 


35 










(54.75 6.39 16.65) 


40 
45 


12 


/ \ 

N NMo 

\_7 


88 


187-189 


55.61 6.23 17.74 
(55.68 6.37 17.71) 
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13 


><> 

/ \ 

N >-NMe 2 


21 


187-188 


57.48 

\>D f . jj 


6.74 

D . OZ 


16.47 

ID . /<£ ) 


70 


















14 


N Vpr 


74 


209-212 


57.64 


6.66 


16.81 


75 








(57.35 


6.82 


16.72) 


20 


15 


/ \ 

N NCSNH 2 


18 


229-230 


51.25 
(50.85 


5.56 
5.63 


18.92 
18.87) 


2b 

















EXAMPLE 16 

30 ' 

5-{2-Ethoxy-5-[4-(methylthioimidoyl)piperazinylsulphonyl>^^ 
pyrazolo[4,3-d]pyrimidin-7-one hydroiodide ~~ ~~ "~ 

A mixture of 5-[2-ethoxy-5-(4-thiocarbamoylpipera2inylsulphonyl)phenyl>l -methyl-3-n-propyl-1 ,6- 
35 dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.78 g, 1.5 mmol), methyl iodide (426 mg, 3.0 mmol) and 
methanol (20 ml) was stirred under reflux for 2 hours, then allowed to cool. The resulting white solid was 
removed by filtration and crystallised from ethyl acetate-methanol to give the title compound as colourless 
crystals (0.70 g, 71%), m.p. 227-228°C. Found: C,41.43; H,4.79; N,14.42. C2 3 H 31 N 7 04S2;HI requires 
0,41.75; H.4.88; N, 14.82%. 

40 

EXAMPLE 17 

5-{2-Ethoxy-5-[4-(methylamidino)piperazinylsulphon^ 
[4,3-d]pyrimidin-7-one hydroiodide 

45 " . 

5-{2-Ethoxy-5-[4-methylthioimidoyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one hydroiodide (0.5 g, 0.75 mmol) was added to a 33% solution of methylamine 
in ethanol (20 ml) and the mixture stirred at room temperature for 18 hours. The solution was evaporated 
under vacuum and the residue triturated with ether. Chromatography of the resulting solid on silica gel (10 

so g), using a methanol in dichloromethane elution gradient (0-4%), followed by trituration of the crude product 
with ether, gave a light brown powder. Crystallisation from ethyl acetate-methanol gave the title compound 
as colourless crystals (112 mg, 23%), m.p. 253-255°C. Found: C,42.90; H.5.09; N, 17.41. C23H32NSO4S; HI 
requires C.42.86; H.5.16; N,17.39%. 

55 EXAMPLE 18 

l-Methyl-4-(2-n-propoxybenzamido)-3-n-propylpyrazole-5-carboxamide 
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Exarnn^ ^ ^-f" 0 ? 0 *^™* chloride following the procedure described ir 

Example 6 and was obtained as a pink solid (63%). m.p.. 1 48-1 49°C. Found: C.62.97; H.7.00; N.1629 
C, 8 H 2 4N<03 requires C.62.77; H.7.02; N,16.27%. , ... 



5 EXAMPLE 19 



t-Methyl-5-(2-n-propoxyp henyl)-3-n-propyl-i,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

/ ' ' ' 

^Methyl^-f^^propoxybenzamidoJ-S-n-propylpyrazole-S^carboxamide (0.34 g, 0.99 mmol) was added 

ZL^T^^JT^ Per ° Xide S0L0n <1 ° m °' POlaSS ^ "^ate (0-54 g 3^2 mmo 
uni/r llv tk ' T ( 1 6 m,X,Ure W3S h6ated under re,lux for 38 hours a "° then evaporated 
under vacuum. The residue was suspended in water (20 m.,,.then the mixture acidified with 2N hydrochloric 
acid and extracted w,th dichloromethane (3 x 20 ml). The extracts are combined, dried (Na 2 SO.) and 
evaporated under vacuum. The resulting residue was chromatographed on silica ge. (6 g), using a methano' 

lei! T e ,' Uti ° n 9r3 h dient (0 • 0 ■ 1 • 0%, • l ° 9iVe an * SUCC6SSive triturati0 " °< «™ wit^ethe gave 
the required product as a whrte solid (0.19 g, 59%). m.p. 111-11 4 °C. Found: C.66.26; H.6.92- N1715 

CisH 22 N 4 0 2 requires C.66.23; H.6.80; N,17.17%. . 

EXAMPLE 20 ' 

20 

5-(5-Chlor P sulpho nyl-2-n-propoxyphenyl)0.meth y |.3-n-pr 0 pyl-l.6-dih V dro-7H-p y razolo[4.3-d]pyrimidin-7-one 
This sulphonyl chloride was prepared from 5-(2-n-propoxyphenyl)-l-methyl-3-n-propyM,6-dihydro-7H- 
25 (92 /o). Found. C.51.26. H.5.02; N.12.90. C,sH 21 CIN4C>4S requires C.50.88; H.4.98; N.1 3.1.9%. 

; EXAMPLE 21 • • ■ »' . . 

i i 

• 30 1.^eJhy|.5-[5-(pipera 2 inylsulph 0 nyl)-2-n- propoxy P henyl]-3-n-propyl-1.6-dihydro-7H-pyra 2 olo[4.3-d]pyrimidin-- 

This sulphonamide was prepared from piperazine and 5-(5-chlorosulphonyl-2-n-propoxyphenyl)-l- 
methyl-3-n-propyM.6-d.hydro-7H- P yra 2 olo[4.3-d]pyrimidin-7-one following the procedure of Example 9 and 
was obtained as a white solid (70%). m.p. 185-186°C. Found: C.56.17; H.6 38- N 17 65 feffll £ S 
35 requires C.55.67; H.6.37; N,17.71%. ".too. U2 2 M 3 olMs0 4 S 

EXAMPLE 22 

This sulphonamide was prepared from N-(2-hydroxyethyl)piperazine and 5-<5-chlorosulphonyl-2-n-Dro- 

.5 N16 13 r ^ mTc f C0 ' 0UrleSS needl6S (66%) ' m p " 158 - 159 ° C - Fou " d: C.55.83; H.6.58; 

45 N.16.13. C24H 3 4N 6 0 5 S requires C.55.58; H.6.61 ; N,16.20%. 

EXAMPLE 23 



50 



55 



4-(2-Allyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide 

'aJ^Tl 2 ^"y 10 ^" 2 ^ 1 ch,orid e (3-93 g. 0.02 mol) in dichloromethane (20 ml) was added 
STn J "S" T* SO ' U,i0n * ^'^-^'"^y'-S-n-propylpyrazo.e^carboxamideS^ g. 002 
ZLLT Th 6 i m ) ' ^ the reSU ' tin9 mixture ^ a < room temperature overnight in a dry 
atmosphere. The solvent was evaporated under vacuum and the residue partitioned between dS 
orome hane (50 ml) and saturated aqueous sodium carbonate so.ution (50 m^. The orgSXer was 
nr nfl a nt d n, a t a 0 ue ous 'ayer exhaustively extracted with further dichloromethane. The combined 
o game solutions were washed with 2M HCI (3 x 30 ml), then brine (1 x 30 ml), and dried (Na 2 SCM After 
filtration and evaporation under vacuum of the filtrate, the crude product was crystallised from ethyl acetate 
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to give the title compound (4.525 g, 66%), m.p. 132-134*0. Found: C.63.49; H.6.42; N, 16.33. C18H22N4O3 
requires 0,63.14; H.6.48; N.16.36%. 

EXAMPLE 24 

5 

5-(2-Allyloxyphenyl)-1-methyl-3-n^ 

A mixture of 4-(2-allyloxyben2amido)-1-methyl-3-n-propylpyrazole-5-carboxamide (1.2 g, 0.0035 mol), 
sodium hydroxide (0.70 g, 0.018 mol), water (34, ml) and ethanol (8 ml) was refluxed for 5 hours. After 
70 cooling, the solution was exhaustively extracted with ethyl acetate-. The combined extracts were washed 
with brine (30 ml), dried (Na2S0 4 ), filtered and the solvent evaporated under vacuum to give a crude 
product which was crystallised from ethyl acetate/hexane to afford the title compound (0.476 g, 37%), m.p. 
116-119" C. Found: C.67.00; H,6.21; N.17.23. C18H20N4O2 requires C.66.65; H.6.21; IM.17.27%. 

75 EXAMPLE 25 

5-(2-Hydroxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 

A mixture of 5-(2-allyloxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 
20 (0.25 g, 0.0008 mol), phenol (0.145 g, 0.0015 mol), piperidine (0.131 g, 0.0015 mol) and tetrakis- 
(triphenylphosphine)palladium(O) (0.046 g, 0.00004 mol) in absolute ethanol (5 ml) was refluxed overnight 
under nitrogen. The mixture was allowed to cool, the solvent evaporated under vacuum and the residue 
dissolved in ethyl acetate (40 ml). This solution was washed with water (3 x 10 ml), 1M HCI (3 x 10 ml) and 
brine (1x10 ml). After drying (Na2SO0 and filtration, the filtrate was evaporated under vacuum to give the 
25 crude product. The title phenol (0.021 ,g, 10%) was obtained after trituration with diethyl ether and 
crystallisation from ethyl acetate/pentane, m.p. 233-238* Q. Found: 0,63.17; ,H,5.65; N.19.52. CisHuNjCfe.-.. 
requires C.63.36; H.5.67; N.19.71%. 

EXAMPLE 26 

30 • ' f • 

5-(5-Chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1 > 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

5-(2-Hydroxyphenyl)M-methyl-3-n-propylO,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.239 g, 
0.00084 mol) was added, in portions, to stirred chlorosulphonic acid (3 ml) cooled to 0* C under a nitrogen 
35 atmosphere, and the resulting deep red solution stirred at room temperature for 18 hours. The reaction 
mixture was then added dropwise, with care, to stirred ice/water to give a brown solid. The latter mixture 
was extracted with dichloromethane (3 x 30 ml), the combined extracts dried (Na 2 S04) and filtered, and the 
filtrate evaporated under vacuum to give a brown solid (0.24 g, 75%), used in the next step without further 
purification; Rf 0.3 (silica; dichloromethane, methanol; 95:5). 

40 

EXAMPLE 27 

5-[2-Hydroxy-5-(4-methylpiperazinylsulph 
pyrimidin-7-one 

45 ° 

A solution of 5-(5-chlorosulphonyl-2-hydroxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one (0.235 g, 0.0006 mol) and N-methylpiperazine (0.5 ml, 0.0045 mol) in ethanol (40 ml) was 
stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue 
partitioned between ethyl acetate (40 ml) and water (40 ml). The fine precipitate was filtered off, washed 

50 with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off- 
white powder (0.260 g, 49%), m.p. 283-284*0. Found: 0,53.53; H.5.89; N,18.40. C 2 oH 2 6N 6 04S requires 
C.53.80; H.5.87; N,18.82%. 

EXAMPLE 28 

55 

5-[2-Allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-dh 
pyrimidin-7-one ' 
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Allyl bromide (0.02 ml. 0.00023 mol) was added to a stirred suspension of 5-[2-hydroxy-5-(4-methyl- 
^ 0.103 g 

ITr 17 a » P h 0taSSi TT ° arb0nate (0 032 9 ' 0 00023 mol > in 2-butapone (10 ml) and the mixture heated 
under reflux for 8 hours. After cooling, the reaction mixture was evaporated under vacuum and the residue 
suspended ,n water (20 ml). The aqueous suspension was extracted -with ethyl acetate (3 x 20 ml) the 
combined extracts dried <Na 2 S0 4 > and, after filtration, evaporated under vacuum to give an oil Column 
chromatography on silica gel (2 g) using a methanol in dichloromethane elution gradient (0-3%) followed bv 
evaporation under vacuum of appropriate fractions, 'gave, a semi-solid which was dissolved in acetone 
evaporation under vacuum of the solution gave the title compound (0.01i g. 10%), m.p. 151-153'C Rf 05 
(silica; dichloromethane, methanol; 95:5). m/e 487 (M*+l). ' ' 

■ i 

EXAMPUE 29 

4-(2-Ethoxybenzamido)-1,3-dimethylpyrazole-5-carboxamid e 

This amide was prepared from 4-amino-1 ,3-dimethylpyrazole-5-carboxamide (prepared by the method 

It » M8d 17 « m 91) ' ,0 "° Win9 ,he Pf0Cedure 01 Exam > le 6 - and "« obtained as a white oSd 

(81%), m.p. 178-181°C. Found: C.59.89; H.6.05; N.18.44. CsH.3N.O3 requires C.59.59; H.6.00; N, 16.53% , 

EXAMPLE 30 



one 



5-(2-Ethox'yphenyl)-1,3-dimethyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-i 

^(^-EthoxybenzamidoJ-I.S-dimethylpyrazole-S-carboxamide (1.6 g. 5.29 mmol) was added to poly- 
phosphonc acid (50 g) and the mixture heated to 140°C for 6 hours. The solution was cooled, poured into 

ZZrZ { Z JV" - ^ ^ miXtUre ^ b3Si,ied Whh 10% a W sodium nydroxide solution and 
™1 h ° me,h r C <3 X 100 m,) - The ° r9ariic e * tracts * ere combir * d dried (MgSO ( ) and 
evaporated under vacuum. The residue was chromatographed on silica gel eluting with a 97:3 mixture of 

SnTT 6 T, d r than °'- Crystallisation of the ^ude product from aqueous ethano. gave Z titte 
^SS!ji^StS!T. S °' id ' m ' P - 201 - 204 ° CFou ' ld: C 6343; H.5.57; N.I 9.35. C ls H, 6 N t O z requires 

1 

EXAMPLE 31 

5-(5-Chorosulphonyl-2-ethoxyphen yl)-1.3-dimethyl-1.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one 

F43 dwfm^T' Ch '? r ! de was P repared ,rom 5-(2-ethoxyphenyl)-1.3-dimethyl-1,6-dihydro-7H-pyra 2 olo- 

SKSTSJiT? r? 9 , th8 Pr ° CedUre ° f ^P' 6 8 ' and was obtained in quantitative ySd as a 
whrte sol.d. Rf 0.3 (s.l.ca:ether). It was used without further purification. 

EXAMPLES 32-34 ' 

The following compounds were prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1 ,3-dimethyl-l 6- 
d.hydro.7H-pyrazo.o[4.3-d)pyrimidin-7-one and the appropriate amine fo.lowing the procure of ETampl'i 
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0 




Example 


4 

N R 


% yield 


m.p. 

, (°0 


Analysis % 
(Theoretical in brackets) 
C H N 


32 

' \ 


/ V 

^NMe 


68 


225-226 


t 

i 53.88 5.81 18.42 

(53.79 5.87 18:82) 

t 


33 


r~\ 

N NH 


68 


240-242 


53.07 5.77 19.27 
(52.76 5.59 19.43) 


34 


N N^/ 0H 


62 


228-229 


53.23 5.87 17.72 
(52.93 5.92 17.63) 



EXAMPLE 35 

4-Nitro-3-n-propylpyrazole-5-carboxylic acid 

3-n-Propylpyrazole-5-carboxylic acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568), 
was nitrated following the procedure of Example 3, to give the title compound as a colourless solid (75%), 
m.p. 169-173°C. Found: C.42.35; H.4.56; N.21.07. C 7 H 9 N 3 04 requires C.42.21; H.4.55; N,21.10%. 
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EXAMPLE 36 

4-Nitro-3-n-propylpyrazole-5-carboxamide 



10 



A mixture ol 4-n.tro-3-n-propylpyrazole-5-carboxylic acid (7.8 g, 39.2 mmol) and thionyl chloride (35 ml) 
was heated under reflux for 3 hours. The solvent was removed by evaporation under vacuum and the solid 
res.due was added portionwise to aqueous ammonium hydroxide solution (40 ml) at 0°C The mixture was 
then diluted with water (60 ml) and extracted with a 9:1 mixture of dichloromethane and methanol (3 x 100 
ml). The organic fractions were combined, dried (MgS0 4 ) and evaporated under vacuum, and the residue 
crystallised from ethanol to give the carboxamide as a colourless solid (1.0 g, 13%) mo 202-206°C 
Found: C.42.35; H.5.01; N.28.38. CH^Oa requires C.42.42; H.5.09; N,28.27% 

EXAMPLE 37 

' 5 4-Amino-3-n-propylpyrazole-5-carboxamid e 

A solution of 4-nitro-3-n-propylpyrazole-5-carboxamide (198 mg, 1.0 mmol) in methanol (5 ml) was 
added dropw.se to a mixture of sodium borohydride (113 mg. 2.97 mmol). 10% palladium on carbon (5 mg) 
and water (3 ml). The mixture was stirred at room temperature for 3 hours, filtered and the solvent removed 
20 by evaporation under vacuum. Crystallisation of the residue from ethyl acetate-methanol gave the title 
compound as an off-white solid (61 mg, 36%), m.p. 196-201°C. Rf 0.4 (silica; dichloromethane, methanol 
ammonium hydroxide; 90:10:1). Found: C.48.96; H.6.98; N.32.08 C 7 H 12 N«0 requires C.49.98; H.7.19! 

25 EXAMPLE 38 

4-(2-Ethoxybenzamido)-3-n-propyipyfa2ole-5-carbox amide ' i 

The title amide was prepared from 4-amino-3-n-propylpyrazole-5-carboxamide following the procedure 
30 of Example 6, and was obtained as a white solid (64%). m.p! 209-21 1°C. Found: C60 73- H641- N 1780 
ChH 2 oN*0 3 requires C.60.74; H.6.37; N,17.71%. . 

EXAMPLE 39 

35 5-(2-Ethoxyphenyl)-3-n-propyl-1.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 4-(2-ethoxyben 2 amido)-3-n-propyl-pyrazole-5-carboxamide fol- 
ding the procedure of Example 30 and was obtained as a white solid (16%). m.p. 199-201°C Found- 
C.64.44; H.6.19; N,18.44%. ChH, 8 N40 2 requires C.64.41; H.6.08; N,18.78%. 



40 



EXAMPLE 40 



5-(5-Chlorosulph onyl-2-ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyra2olo[4.3-d]pyrimidin-7-one 

45 m,^ 6 tit,e j su,phon y | cnloride was P re Pa<-ed from 5-(2-ethoxyphenyl)3-n-propyl-1.6-dihydro-7H-pyra 2 olo- 
[4 3-d]pyr,m.d.n-7-one following the procedure of Example 8 and was obtained as a white solid (78%). Rf 

It was used without further purification. 

so EXAMPLE 41 

5-[2-Ethoxy-5-(4-methylpiper a2inyl)sulphonylphenylI-3-n-propyl-1,6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7- 



55 



7U The «e sulphonam.de was prepared from 5-(5^hlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1.6-dihydro- 
7H-Pyra2olo[4 ;3-dJPyrimidin-7-one following the procedure of Example 9 and was obtained as a white solid 
(70%). m.p. 236-239'C. Found: C.54.84; H.6.27; N.18.10. C 21 H 28 N 6 0<S requires C.54.76; H.6.13- N 1825% 



16 



EP 0 463 756 A1 



EXAMPLE 42 

H) 

3-Bromomethyl-5-chlorb-1-methyl-4-nitropyrazole 

5 N-Bromosuccinimide (10.7 g, 60.0 mmol) was added to a solution of 5-chloro-1 ,3-dimethyl-4- 
nitropyrazole (8.78 g, 50.0 mmol) in carbon tetrachloride (100 ml) and the solution was heated under reflux 
whilst being irradiated with visible light (150 W tungsten lamp) for 3 days. At intervals throughout the 
reaction, quantities of benzoyl peroxide (6 x 50 mg) were added. The solvent was removed by evaporation 
under vacuum and the residue chromatographed on silica gel eluting with a 1:1 mixture of dichloromethane 

70 and hexane to give the bromide as an off-white solid (8.0 g, 63%), m.p. 80-82°C. Found:. C.23.95; H.2.05; 
N,16.31. CsHsBrCINsCb requires C.23.60; H,1.98; N,16.51%. 

EXAMPLE 43 

75 5-Chloro-3-methoxymethyl-1-methyl-4-nitropyrazole 

A solution of 3-bromomethyl-5-chloro-1 -methy l-4-nitropyrazole (5.0 g, 19.6 mmol) in methanol (50 ml) 
was treated with silver nitrate (5.75 g, 33.8 mmol) and the mixture heated under reflux for 2 hours. The 
cooled reaction mixture was filtered and the filtrate evaporated under vacuum. The residue was partitioned 
20 between ethyl acetate (100 ml) and water (50 ml) and the aqueous phase extracted with a further quantity of 
ethyl acetate (50 ml). The organic extracts were combined, dried (MgSOO and evaporated under vacuum. 
Chromatography on silica gel, eluting with a 97:3 mixture of dichloromethane and methanol, gave the title 
pyrazole as a white solid (1.6 g, 40%), m.p. 59-63°C. Found: C34.65; H.3.83; N.20.05. C6H 8 CIN 3 0 3 
requires C.35.05; H.3.92; N,20.44%. 

25 

EXAMPLE 44 , , 

5-Cyano-3-methoxymethyl-1 -mekhyl-4-nitropyrazole 

30 A solution of 5-chloro-3-methoxymethyl-1-methyl-4-nitropyrazole (205 mg, 1.0 mmol), potassium cya- 
nide (130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetonitrile (2 ml) was heated under reflux overnight. 
The solvent was evaporated under vacuum and the residue partitioned between ethyl acetate (20 ml) and 
water (20 ml). The organic phase was separated, dried (MgSOO-and evaporated under vacuum, then the 
residue chromatographed on silica gel eluting with a 1:1 mixture of ethyl acetate and pentane. Trituration of 

35 the crude product with ether provided a yellow solid (38 mg, 19%), m.p. 48-50°C. Found: C,42.89; H,4.15; 
N.28.78. C7H8N4O3 requires C,42.86; H,4.1 1 ; N,28.56%. 

EXAMPLE 45 

40 4-Amino-5-cyano-3-methoxymethyl-1 -methy Ipy razole 

The title compound was prepared from 5-cyano-3-methoxymethyl-1-methyl-4-nitropyrazole following the 
procedure of Example 5 and was obtained as an off-white solid (68%), m.p. 82-84°C. Found: C.50.81; 
H.6.13; N.33.94. C7H10N4O requires C.50.59; H,6.07; N,33.72% 

45 

EXAMPLE 46 

5-Cyano-4-(2-ethoxybenzamido)-3-methoxymethy 1-1 -methy Ipyrazole 

50 The title compound was prepared from 4-amino-5-cyano-3-methoxymethyl-1 -methy Ipyrazole following 
the procedure of Example 6 and was obtained as an off-white solid (61%), m.p. 103-105°C. Found: C.61.21; 
H,5.98; N.17.80. C16H18N4O3 requires C.61.13; H.5.77; N,17.83%. 

EXAMPLE 47 

55 

5-(2-Ethoxyphenyl)-3-methoxymethyl-1-methyl-1 l 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 5-cyano-4-(2-ethoxybenzamido)-3-methoxymethyl-1-methyl- 
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»!T 0 t ,0ll0 J in9 Pr ° CedUre °' Example 7 " Via in SitU generation of the 5-primary amide derivative, and 
was obtained as a white solid (38%), m.p. "leO^lX. Found: C.61.35; H.5.75; N.17.88 C- 
6H,8N40 3 requiresC,61.13;H.5.77; N.17.83%. » . 

5 EXAMPLE 48 

— I 1 , ..... 

i 

70 1 c n 5 l™!T yPh !^ (470 mg, 

tpL. rV 88 ,? ch,orosu, P honic acid < 3 m ') at 0°C. The solution was stirred at room 

»Zs*Z£^ UrS - T CaU,i ° USly 3dded ,0 iCe " water < 50 m ». The resuming so.ution was neutralized 

mlanTtf £ I t! f !° ,Ut '° n '. then eX,raC,ed With 3 20:1 " mixture of dichioromethane and 
, 5 ^ l) ;J he iv combined or 9an.c extracts were evaporated under vacuum and the residue was 

>5 dissolved ,n ethanol (5 ml) and the solution treated with N-methylpiperazine (450 mg. 4.5 mmol) After 1 

sZ ITT, S ° ,Vent W3S eva P° ra,ed under vac ""™ and the residue chromatographed non 

Si 10 9 . hv J," 9 W ! lham,XtUre 0< di ^loromethane. methanol and aqueous ammonium hydroxide solution 
loMri mq T ' 1Urat ' 0n °' ,he CfUde fn * KA Wi,h ethyl acela,e 9 ave lhe impound as a white 
» K5 92; N.17 9 64 % ^ 8 ' 1 "° C - C ' 52 - 94; H ' 6 ° 4: ^ <^H, 8 N 6 0sS requires C.52.93 

Also isolated following chromatography 'and crystallisation from a mixture of ethyl acetate and methanol 

gS^gg^ gj?! as a white solid (51 mg, 7 %), m.p. 209-210°C. Found: C.51.94- H.5.77; 
N.18.05. C2oH26N 6 0 5 S requires C,51.94; H,5.67; N,18.17%. 
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EXAMPLE 49 



1-Ethyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester 



30 



: This pyrrole was" prepared from 3-n-propy!pyra 2 ole-5-carboxyli C apid ethyl ester and diethyl' sulphate 

2^ in Examp,e 1 ' and was ° btained - * - W "loiss 



35 



EXAMPLE 50 



1-EthyJ-3-n-propylpyrazole-5-carboxylic acid 



40 



45 



i„n ,IJ n h V , ! Prepared fr0m ^"y'-^-P'oPy'Pyrazole-S-carboxylic acid ethyl ester, follow- 
mg the Procedure described in Example 2, and was obtained as a pale brown solid (89%), m p 73-77»C 
Found C, 58.62; H.7.69; N.15.23. C 9 H u N 2 0 2 requires C.59.32; H.7.74; N,15.37%. 

EXAMPLE 51 

1-Ethyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid 

nmrI? 1 J H ?« C0 -KT nd e WaS Pr6Pared fr ° m ^"y'-a-n-P'oPy'Py^ole-S-carboxylic acid, following the 

cS^Jr?Si?!? ,, ;i ,nd was obtained as a co,our,ess so,id <96%) - m -p- i2 °- i23 ° c - F '"" d 

U.47.61, H.5.81, N.18.54. C9H13N3O4 requires C.47.57; H.5.77; N.18.49%. 
so EXAMPLE 52 

1-Ethyl-4>nitro-3-n-propylpyra2ole-5-carboxamide 

55 nrnrli?,^ ^ ' prepi,8d ^ ^^^'^^^^n-propylpyrazole-S-carboxylic acid, following the 

?S5 H^Si^Tt n 81- ^ ° btained 35 " 0,f - Whjte S ° ,id (86%) ' 119 - 120 ° C ' 
0,47.38, H.6.18, N.24.34. C 9 HmISU03 requires C.47.78; H,6.24; N f 24.77% 

EXAMPLE 53 
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4-Amino-1-ethyl-3-n-propylpyrazole-5-carboxamide 1 

» • 

Trie title compound was prepared from l-ethyl-4-nitro-3-n-propylpyrazole-5-carboxamide, by the proce- 
dure described in Example 5, and was obtained as an off-white solid p00%); m.p. 93-97°C. Found: C.55.17; 
5 H.8.34; N.28.93. C9H16N4O requires C.55.08; H,8.22; N,28.55%. 

' EXAMPLE 54 

i 

I - ■ ' ' ' \ 

4- (2-Ethoxybenzamido)-1 -ethyl-3-n-propylpyrazole-5-carboxamide » , 

70 : 1 t 

Tfoe title amide was prepared from 4-amino-1-ethyl-3-n-propylpyrazole-5-carboxamide and 2-ethoxyben- 
zoyl chloride, following the procedure described in Example 6, and was obtained as a colourless solid 
(73%), m.p. 139-141°C. Found: C.63.03; H.7.15; N.16.50. Ci 8 H 2 4N40 3 requires C.62.77; H.7.02; N,16.27%. 

75 EXAMPLE 55 

5- (2-Ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

• The title compound was prepared from 4-(2-ethoxybenzamido)-1-ethyl-3-n-propylpyrazolo-5-carbox- 
20 amide following the procedure of Example 7, ahd was obtained as a colourless solid (46%), m.p. 112- 
114°C. Found: C.66.59; H,6.85; N.17.26. C 18 H 2 2N 4 02 requires C.66.23; H,6.79; N,17.17%. 

EXAMPLE 56 

25 5-(5-Chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 

The title compound was prepared from 5-(2-ethoxyphenyl) T l-et^yl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one following the procedure of Example 8, and was obtained as a methylene chloride 
..solvate (86%), m.p. 170-172°C. Found: C.49.82; H.4.84; N,12.77. Ci 8 H 2 iCIN 4 C>4S; 1/6 CH2CI2 requires 
30 C.49.70; H>.90; N,12.77%. 

EXAMPLE 57 

5-[2-Ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-ethyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
35 pyrimidin-7-one — — — — — - — - ________ 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1-ethyl-3-n-propyl-1,6- 
dihydro-7H-pyrazQlo[4,3-d]pyrimidin-7-one and N-methylpiperazine following the procedure of Example 9 
and was obtained as a colourless solid (43%), m.p. 160-162°C. Found: C.57.24; H.6.17; N.16.83. 
40 C23H32N6O4S requires C56.54; H.6.60; N,17.20%. Rf 0.35 (silica; dichloromethane, methanol; 9:1). 

EXAMPLE 58 

5-{2-Ethoxy-5-[4-(2-hydroxyethyl)piperaginylsulph 
45 [4,3-d]pyrimidin-7-one 

The title sulphonamide was prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-l-ethyl-3-n-propyl-1,6- 
dihydro-7H pyrazolo[4,3-d]pyrimidin-7-one and N-(2-hydroxyethyl)piperazine following the procedure of 
Example 9 and was obtained as a colourless solid (88%), m.p. 191-193°C. Found: C.55.74; H.6.55; N, 15.78. 
50 C24H34N 6 0 5 S requires C.55.58; H.6.61; H,16.20%. 

Claims 

1. A compound of the formula: 

55 
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(I) 



wherein 

R 1 is H, C1-C3 alky!, C3-C5 cycloalkyl or Ci-C 3 perfluoroalkyh 

ZrlLlm" a,kyl ° Pti ° na,ly SUbStitUt6d ^ 0H ' . C, " C3 a,k ° Xy ° r °^ ^VCfoalky., or Cl -C 3 

^^^^ """^ C3 * C& ^ CyC,0a,ky '' C ^ or (C 3 -C 6 

R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR'R 8 - 

Zl H ^^i c ^^^H^i^ a,kyl - <R ' 7R8N)C2:C6 alkyl - **** 
K^tr^ (C ^~^ alkyl or 

A compound as claimed in Claim 1 wherein R' is H, methyl or ethyl; R* is C,-C 3 alkyl optionally 

whSus a^VcoZrr y: R3 " C f° 3 a,kVl " a " yl: R4 take " ^ with ^eniJoen a o°m 
rS H C r 1 , C ° h m , PeteS / f piper,dino or 4 ' N -( R6 ) PiPerazinyl group; R 5 is H, NR 7 R 8 or CONR'R* 

1,1 y > ydr ° Xy ° 2 ' C3 alkyl ' CONR7R8 . CSNR'R* or C(NH)NR^R3; and R' and R* are 
each independently H or methyl. 

R^aZZ^h da T?H in C ' aim 2 Wh6rein R1 iS methyl: R2 iS "W* R3 is "-Propyl or ally.; 
R aken together with the n.trogen atom to which it is attached completes a 4-N-(R<) piperazinyl group- 

R s 'sH;andR 6 isH,C,-C 3 alkylor2-hydroxyethyl. V 9 P * 

A compound as claimed in Claim 3 wherein said compound is selected from- 

pyraSo^ 
pyraSof^ 

and pharmaceutically acceptable salts thereof. 
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5. A pharmaceutical composition comprising a compound of the formula (I) or a pharmaceutical^ 
acceptable salt thereof, as claimed in any one of Claims 1 to 4, together with a pharmaceutical^ 
acceptable diluent or carrier. * 

5 6. A compound of the formula (I) or a pharmaceutical^ acceptable salt thereof, as claimed in any one of 
Claims 1 to 4, for use in medicine, particularly for the treatment of angina,, hypertension, heart failure or 
atherosclerosis. » 

i 

' ' ' ' ' '■ 

7. The use of a' compound of the formula (I) or a pharmaceutical^ ^acceptable salt thereof, as claimed in 

io any one of Claims 1 to 4, for the manufacture of a medicament, particularly" for the treatment of angina, 

hypertension, heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 

blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases 

characterised by disorders of gut motility. 

75 8. A compound of the formula: 



20 



25 




30 » whereih R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, bromo or fluoro. 

9. A compound of the formula: 



35 



40 




45 wherein R 1 and R 2 are as claimed in Claim 1, and R 3 is as claimed in Claim 1 and is also H. 
Claims for the following Contracting State: ES 
1. A process for preparing a compound of the formula: 

50 



55 
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SO N R 



wherein 

R 1 is H, C,-C 3 alkyl', C 3 -C 5 cycloalkyl or Ci-C 3 perfluoroalkyl; 

R 2 is H, Ci-C alkyl optionally substituted by GH, C,-C 3 alkoxy or C 3 -C 6 cycloalkyl, or C,-C 3 
perfluoroalkyl; 

R3 , iS „ Cl ,v? Wto-d alken y'. C 3-Cb alkynyl, C 3 -C 7 cycloalkyl, C,-C 6 perfluoroalkyl or <C 3 -C 6 
cycloalkyl)Ci-C 6 alkyl; 

R< taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino 

morphohno, or 4-N-(R 6 )-pipera2inyl group; 

R s is H, C1-C4 alkyl, Ci-C 3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H, C,-C 6 alkyl, (C,-C 3 alkoxy) C 2 -C 6 alkyl, hydroxy C 2 -C 6 alkyl, (R 7 R 8 N)C 2 -C 6 alkyl (R 7 R 8 NCOV 
C1-C6 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; ' • . ; 2 6 a«yi, ( n n NUUj 

R 7 and R 8 are each independently H, C,-C» alkyl, '(C,-C 3 alkoxy)C 2 -C< alkyl or hydroxy C 2 -C, alkyl- 
and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula: 




wherein R\ R* and R 2 are as previouly defined and Y is chloro, bromo or fluoro, with a compound of 
the formula: 



HN R 



wherein R< and R* are as previously defined, and optionally converting the required product to a 
pharmaceutical^ acceptable salt. 

A process as claimed in Claim 1 wherein R\ R* R« and R* are as claimed in Claim 1 and R* is H 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 
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tically acceptable salt. H 

3. A process as claimed in blaim 1 or Claim 2 wherein R 1 , R 4 and R* are as claimed in Claim 1, and R 3 is 
as claimed- in Claim 1 or Claim 2, wherein R 2 contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 
conversion of the required product to a pharmaceutical^ acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R 2 is C1-C3 alkyl 
optionally substituted OH or methoxy; R 3 is C2-C3 alkyl or ally I; R 4 taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R 6 -) piperazinyl group; R 5 is H, NR 7 R 8 or 
CONR 7 R 8 ; R 6 is H, Ci-C 3 aJkyl.hydroxy C2-C3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and 
R 8 are each independently H or methyl. 

5. A process as claimed in Claim 4 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl, n-propyl or allyl; R 4 
taken together with the nitrogen atom which it is attached completes a 4-N-(R 6 ) piperazinyl group; R 5 is 
H; and R 6 is H, Ci-C 3 alkyl or 2-hydroxyethyl. 

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from: 

5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 > 6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(piperazjnylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 > 6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}-1-methyl-3-n-propyl-1 ,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7rone; . , i 

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphonyl]phenyl}-1-rr>ethyl-3-n-propyl-1 l 6-dihydro-^ 
pyrazolo[4,3-d]pyrimidin-7-one; 

, t-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n-propoxyphenyl}-1-methyl-3-n-propyl-1,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutically acceptable salts thereof. 

Claims for the following Contracting State: QR 

1. A process for preparing a compound of the formula: 



l 

i; 




wherein 

R 1 is H, C1-C3 alkyl, C3-C5 cycloalkyl or C1-C3 perfluoroalkyl; 

R 2 is H, Ci-C 6 alkyl optionally substituted OH, C1-C3 alkoxy or C 3 -C 6 cycloalkyl, or C1-C3 perfluoroal- 
kyl; 
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R 3 is C-,-C t alkyl, C 3 -C 6 alkenyl, C 3 -Ce alkynyl, C 3 -C 7 cycloalkyl, C,-C 6 perfluoroalkyl or (C 3 -Ck 
cycloalkyl)Ci-C 6 alkyl; > 

R< taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino 

morpholino. or 4-N-(R 6 )-piperazinyl group; 

R 5 is H, C1-C4 alkyl, C1-C3 alkoxy, NR 7 R 8 , or CONR 7 R 8 ; 

R 6 is H. Gi-C 6 alkyl, (C1-C3 alkoxy)C 2 -C 6 alkyl. hydroxy C 2 -C 6 alkyl, (R 7 R 8 N)C 2 -C 6 alkyl (R 7 R 8 NCO)- 
C,-C 6 alkyl. CONR 7 R 8 ,CSNR 7 R 8 or C(NH)NR 7 R 8 ; . ■ 

R 7 and R 8 are each independently H, C,-C, alkyl, (C,-G 3 alkoxy)C 2 -C4 alkyl or hydroxy C 2 -C, alkyl 
and pharmaceutical^ acceptable salts thereof, .which comprises reacting a 'compound of the formula: 

1 




wherein R\ R* and R 3 are as previouly defined and Y is chloro, bromo or fluoro, with a compound of 
the formula: 



5. 




wherein R* and R 5 are as previously defined, and optionally converting the required product to a 
pharmaceutical^ acceptable salt. 

2. A process as claimed in Claim 1 wherein R\ R* R« and R s are as claimed in Claim 1 and R3 is H 
followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu- 
tical^ acceptable salt. 

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R« and R* are as claimed in Claim 1. and R 3 is 
as claimed in Claim 1 or Claim 2, wherein R* contains an acetyl- or benzoyl-protected hydroxy 
substituent, said protecting group being subsequently removed by base hydrolysis before optional 
conversion of the required product to a pharmaceutical^ acceptable salt. 

4. A process as claimed in any of Claims 1 to 3 wherein R 1 is H, methyl or ethyl; R* is C,-C 3 alkyl 
optionally substituted OH or methoxy; R3 is c 2 -C 3 alkyl or allyl; R« taken together with the nitrogen 
atom to which it is attached completes a piperidino or 4-N-(R G ) piperazinyl group- R 5 is H NR 7 R 8 - R 6 
is H. C,-C 3 alkyl, hydroxy C 2 -C 3 alkyl, CONR 7 R 8 , CSNR 7 R 8 or C(NH)NR 7 R 8 ; and R 7 and R 8 are each 
independently H or methyl. 



A process as claimed in Claim 4 wherein R' is methyl; P? is n-propyl; R3 is ethyl, n-propyl or allyl- R» 
taken together with the nitrogen atom to which it is attached completes a 4-N-(R 8 ) piperazinyl orou^ R 5 
is H; and R 6 is H, Ci-C 3 alkyl or 2-hydroxyethyl. 

A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from- 
5-[2-allyloxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo- 
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[4,3-d]pyrimidin-7-one; • 

5-[2-ethoxy-5-(pipera2inylsulphonyl)phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]- 
pyrimidin-7-one; " 

5-[2-ethoxy-5-(4-methylpiperazinylsulphonyl)phenyl]-1-meto^^ 
[4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-propyl)piperazinylsulphonyl]phenyl}-1-^ 
pyrazolo[4,3-d]pyrimidin-7-one; ■ . 

5-{2-ethqp<y-5[4 r (2-hydroxyethyl)piperazinylsulphonyl]phenyl}-l-methyl-3-n-prop 
pyrazolo[4,3-ij]pyrimidin-7-one; • . ' , 

1-methyK5-[5-piperazinylsulphonyl)-2-n-propoxyphenyl]-3-n-propylO,6-c«hyd^^ 
pyrimidin-7-one; 

and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n-propoxyphenyl}-1 -methyl-3-n-propyl-1,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one, 

and pharmaceutically acceptable salts thereof. 

7. A compound of the formula: , 




wherein R 1 and R 2 are as claimed in Claim 1, R 3 is as claimed in Claim 1 and is also H, and Y is 
chloro, or bromo or fluoro. 

8. A compound of the formula: 




wherein R 1 and R 2 are as claimed in Claim 1, and R 3 is as claimed in Claim 1 and is also H. 
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